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" USSR/Physies - ‘Crystsllography: - -

cerd 1/1. ¢ Pub 146-21/25 e

Auther "  fvoulina, B I..and 'Zdvafii}ﬁk_i}{': I, V.

B Title o } Problem of obtaining a metestable modificetion of thallium
1 taor. fiz. 28, 250, Feoruary 1955
——Abetract—r :f——'-In—-ofder_—tol-cltiiéify_the;13916:_92';@}15 erystelline 1attice in the phencmencn of .
Pl .+ superconductivity it is important to invﬁfiéﬁt’é"the'variourr*crysta—lline~mcd-- S
,.,,,:5,y1cations,cf__,g;{:e,_‘gnd the same substance ai low temperatures. There are thre
metals (thalliua, titenium, end zi%i:Bﬁliix‘ﬁ)"‘v‘.:hoﬁé‘alpha»maﬁﬁcation~»1,r>_»super:.. c
= conducting ,-but:their beta-modification -at-low temperstures has not been in-_ '
—-d— vestigated.-The.authors ‘attempted to obtain and gtudy at low temperatures— - Pl
" the wetastable medification of thalliiﬁf(99'298¢"p’ure')’;"tempéring-wa&-carriedw I
. ‘ out by peverel methods. -They found that. one of the usual methcds does not
- . : " obtain thalliw;in its metastable modification and that thus the preoblem of

" R T ~~*~the~pos’sibilityf:_no£ tempering pure ‘thallium remains cpen.. They thank As I. B
| ' ghal'nikev for his interest and N. V. Belov, loboratory gssistant-in the In-- B
;—»»stit‘ute_,of,. Cryitallography, Academy of Scilences USSR, for roentgencirois. . :

8 pericdlcal : Zhur. eksp.

B . Loocituion: Tooittute of Plystenl Provlem, Asademy of Sciencen USSR

1

Su'bnﬂ.tteé;; K September'27:’;f-951‘v
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w2 AYARETSKTT, NV

USSR / Atomic and Moleculur Physics. Heat.

Abs Jour : Ref Zhur - F.zika, No b, 1957, fo 9030

Autﬁo:.j H Zavavritskiy,itu.\_r_g_ Zel'dovich, A.G. :
Title : Heat Conductlon of Commercial Materisls at Lov Temperatures

oOrig Pub : Zh. tekun. fiziki, 1956, 26, No 9, 2032 - 2036

D-b

The upper erd of a specimen, placed in a vacwum jacket, is
Joined with a cold connection to & bath of liquid hydrogen

or liquid helium. Attached to its lower end is & heater.

The temperature level 1s maintained by a heater,
The temperature distri-

tha upper pcrtion of the specimen.

located in

bution s meesured by means of graphite thermometers. The

specimen is surrounded by & ghield, vhich has the same ten-
perature as the upper end of the specimen. In the range

from 2 to 100° K, the suthors measured the heat conducti-

vity of copyer (ennesl:d and unannealed) cupalloy (unannea-

1ed; , durallminum guna.nnealed) , phosphor bronze (unannea-
copper-nickel alloy) (anuealed and un-

led), “"mel'ihior”
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USSR, /;Atomic and Moleculur Phyeics. 'Heat. : D-k

Abs Jour  : Ref Zhur - Pizika, Fo 4, 1957, No 9030
Abstract - : ennealed), minganine (unannealed), stainless steel (unan-
< : nealed), and graphite composition. The average heat con- e
& duction of thiese materials was calculated in the ranges ety

from 4.2 to 20.%, 20.4 to 78, and 4.2 to 78°. -
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e 'frpoul‘bility £or using superconductivity. Priroda 45 no.11:127
¥ 56, ' (MLBA 9:11)

1. Institut ﬁnﬁeheakikh problem Akademii nauk 8S8R, Mookva

: - (rnhp_a'rconductivuy) :
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W
s‘ﬁpﬂrconductivit £ Dan Bucho fizc Nno,
| (Superconductivity)

1262 57,
5'25 (MIRA 1 636)
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8 ,orHOR: - Zavaritekiy, T. V. ' Ts652/46
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. tcTIfiﬁs' | An Investigation of the Pheraal Propesties of Superconductors
. I1.7Tin (Down tu 0,1509K) (Issledovaniye tegbvykh soyaty  BVETKR-
provodnikov I.0lovo (do 0,15%))

" PERIODICAL: Zhurnal Ekspewiméntal'hoy i Teoreticheskoy Fiziki, 1957,
: Vol. 33, Nr 5. PpP- 1065-1098 (USSR)

8 ABSTRACT: Based upon the measurement,of both the heat- and thermal con-
- o ductivity cf -some various tin tests within the thermzl range

ol 0,15 to 49K, it is possible to determine the opecific heat
‘of tin up to 0,15°K. The low temperatures were obtained by an
adiabatic magnetic reversal of two ingots of iron-ammonium-alua.
1t has been stated that the specific‘haat beneath 0,45%K is de-
termined by the grid and that the heat varies with 8y = 202+39K
according to the Debye-lew. Beyond 0,450 K the specific hsat of
the electron_occurs, ¢ heat which depends upon the temperature
according to ‘ ' aTK)

- a()eT

*

s |
Bes«d upon the results-of*measurement the free energy of the su-

perco'nducting; electrons below 3° K may be Tepresented versus
(or, =8 function of

Card 1/2
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An_Investiéation of the Thernal Propsrties of Superconductors
~1,Tin (Dowrn to 0,15%) S

o q=aTg : '
Fpy = prPel ), in which case

B = 8;7.107% Joule/g.ol.grad

nom 2,5+ 0,5 |

o= 1,35 £ 010 gne heat conduckiviy of tin beneath 0,3°K with -
all tast pieces was determined by phonons from the heat transfer.
Only with one test piece a diffusion effect of phonons on a spe-

cular surface was observed.
In case of highet tenperatures the heat conductivity of the elec-

trons appears which changes according to ;B_'%K)
‘ ’ Co L Kgg = const.e ’

in which case B = 1,45 1 0,05+ The exponential dependence of both
the heat conductivity and the specific heat seems to indicate that
the stimulatel stales of the electrona in the superconductor are
separated froa the gain energy ties. There are 2 tqbles, 9 fig-
' ‘ures, and 26 references, 6 of shich are Slavic.
ASSOCIATION Institute of Physical Problems of AN USSR (Znstitut fizicheskikh
: problem Akadenil nauk SSSR)
gSUBHITTED; April 4, 1957
AVAILABLE: Library of Ccngress
Card 2/2 :
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Low teuperatxﬁes. Priroda 46 no,7:3=9 ¢i 57, (»LRA 10:8)

1,Institut fizicheslkikh problen im, 5.1, Vavilova Akedemii nauk
SSSR (Hoskva),
(Low tomperature reﬂearch).{
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AUTHOR: "”,Zavaritsgiy,,H,V¢ﬁ(m°sco-) R sov-47-58-5-2/28
) P . y e . ' S o

TITLE: - The Physics of Low Temperatures (Fizika nizkikh.temperatur)

PERIODICAL:  Fizika v shkole, 1958, Nr 5, pp 8-14 (USSR)

ABSTRACT: The material contained in this article is to be used by the
: instructor to help answer various nuestions of students when
studying low temperatures approaching the sbsolute zero. In
this connection, the author supplies jnformation on the
following subjects: 1) the struggle between the forces of
'dffff*inte;action,~endeavoringﬁto_xegqlg§9 the chaotic movement
“of & body'sAparticles;~end;the therﬁéimhbtiﬁn‘constant1y~de‘r ,,,,,,,,,,,,, e
stroying the orderiinessj 2) thermal capacity and thermal -~ e
p— ~condustivity of solids ahich prove that the peculiarity of
=~ “pghavior of the body’ g -properties at low. temperrtures can s
_only be underatood from the viewpgiﬁt'of'quantumglﬁiéf””ff”'”"*M» o

} the quantum"effeotp, which are constantly,bec;ming‘apparent
in the field of low temperaturesj 4) ‘the isotopes of selium=-3
and helium-43 5) the megnetic properties of paramagneticsi
6) the discovery of the orderliness of magnetic stages in
antiferromagneticsj 7) the importance of low temperatures

card 1/2
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Tho Phyaics of Low Temperntureu e S0V-~47~58-5-2/28

for nuclear research and the method of penetrating into the

‘field of low temperatures,
There are 4 graphs, 1 table &nd 3 diagrams.

1. Physicg--Study and teaching 2. Low temperature research--USSR

‘Card ”/2
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" AUTHOR:

TITLE;
_ PERIODICAL:

ABSTRACT:

favarivekiy, mo Vo . 807/56:34-5710/63
/

" The Investigation of the Thermal Properties of Superconductors.
II (Issledovaniye teplovykh avoystv sverkhprovodnikov. 11)

Zhurna)l eksperimental 'noy vi teoroﬁioheakoy finiki, 1958,

“Vol. 34, Nr 5; pp. 1116-1124 (USSR) -~~~

According to recont investigations (Ref 1, 4-7) the specific
heal of the elactroas in i superconductor depends on T, /T in
an exponential way. Bu% it remained unknowm to what extent this

" dependence is a conmon feature of any superconductor. lMoreover

it is still unknown whether there is a law of eigenstatesa for
the properties of these supsrconductors. In order to solve thesge
problems, the author investigates the thermal proyerties of

- aluminun-and -zinc. The investigation of these metals.is of in- .
taTest also from the puint of view of the possibility of
immediately measuring the specific heat and the thermal con-
ductivity of the electrons. The method of measurementi does not
differ essentially from the method which was applied to in-
vestigate the thermal properfies of tin (Ref 1). Thermal con-

- duotivity and thermal diffusivity weru determined by direct

measurements and therefrom the specific heat woas calculated.

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010003-7"



"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010003-7

LEITEGT Y
R O

ST RGN R, DI 2 A it St e

ki i BIIAET

LN e
B

The .Investigation of the Thermal Properties of Superconductors.Il

' , ' - ' ' : sov,'séwﬁiﬂs--to/e?
Cylindri:3 sanples with a diameter of ~I,5 am.and a length of
100 om were applied. The zinc pamples consisted of monocrystals,
the aluminum samples, however, consisted of large orystuls.
Several figures illustrate the results of the direct measure-
ments of thermal conductivity and of thermal diffusivity.
"Other figures illustratse the specific heat of aluminum and zihc.
For sufficiently low temperatures the specific heat of the
metals may be described by the formula ¢ = 9T + 1944(T/8)>

JOule/g,molugrada 0 denotes the Debye (Debaye) temperature.
The firat term of this formula is due tc the thermal conductiv-
. ity of the electrons, the second is due to that of the lattice.
In transition to the superconducting state only the specific
heat of the elestrons. is changed esgentially, whereas the heat
capacity of the lattice practically Temains constant. In the L
“transition of the metal into the superconducting state -there is - - BB
a discontinuity (sudden change) of the specific heat. The
relative value Ac/en(T) )} may be caleulated from the variation
"“of ‘the thermal diffusivity at the critical temperaturs. From -~
. the results of this paper there result the values
A c/cn(frl,) = 1,60 + 0,15 for Al andAc/cn(Tk) = 1,25+0,15 for
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The Investigation of the Thermal Properties of Superconduétors.
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For the interval 0,7(Ty one may write Coy = & exp(maTk/T).

'The,numérical values of the coefficients A and @ are given.

The variations of the dependence of the thermal proparties of
the superconductors on the relative temperature T/T) are detsr-
mined principally by the value of a. The characteristic prop-~
arties of the temperature dependence of the thermal conductivity
and of the specific heat are correlated. The author thanks

P. L. Kapitsa, A. I. Shalt*nikov, Yu. V. Sharvin, and P. G.

"Strelkov for their ussful suggestions and V. I. Shishkin who

helped to carry out the measurements. There are 11 figures,
2 tables, and 22 references, 5 of which are Soviet.

‘Institut fizicheskikh nvablem Akadenii nauk SSSR(Institute

for Problems on Physice,AS USSR)
October 21, 1957 (ini’tially)) and Jawuary 29, 1958 (after

»1.Sﬁperedhdubtbrsm—rhéruodyhamid properties 2 .Xead--Thermodynamic

properties  3.Zinc--Thormodynsmic properties 4 Electrons—Specific
heat ' :
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Zevaritskly, Wikolay Viedimirovich, Candidate of Physieal and Mathematical
‘Sciences : : ' o '

Sverkhnizkiye temperatury (Ultrd 1sw Temperatures) Moscow, Izd-vo "Znaniye,"
1959, 23 p. (Series: Vsesoyuznoye obshcheatvo po rasprostraneniyu politi-
cheskikh i nauchnykh zneniy. Seriya 9, 1959, no. 24) 38,000 copies
printed, N T RN

Ed,: I.B. Faynboym; Tech, Ed.: Ye.V, Bavchenko. e

* PURPOSE: This booklet is intended for the layman interested in low temperature
i phenomens,

_COVERAGE: This iz a popularized discussilon of what the temperature phenomenon
45 and the basic laws governing it, (’hanges in the state of matter at
very low temperatures make it possible to study and determine certain
fundamentol properties and characteristicsa of materials which could not
‘be obtained otherwise, The discussion includes en analysis of the laws
governing temperature changes, the nature of energy ciange at low tempera-
tures and the chenges which ocecur in the state of substances and force

Cerd 1/2
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7 t'Jl;:ra Low Temperatures
fields at such low temperatures,
~ TAHLE OF CONTENTS:
Instead of an introduction
quants and quaziparticles
Superfluidity and the energy spactrum of quaziparticles
Superconductivity
Producing low temgera.fcures
AVATIABLE: Idbrary of Congress

card 2/2.
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. PITLE: 5 1 investigatioh dR,the Thermal Properties of Super-
~ conductors, - III. Anilsotropy of the Thermal Conduc-
tivity of Gallium '

. PERIODXECAL: ‘ - Zhixrrml clcspefimentafi'noy 1, teoreticheskoy fizild,
SRR - 1959, Vol 37,_Nx' 6, pp 150651516- (USSR)'

ABSTRACT: “ The thermal conductivity of gallium in the normal
and superconducting states was measured along difrferent
crystallographic axes. The anisotropy detected in the
temperature dependence of the electron thermal electri-
ca1—~cond,uc,tiv.it:pin_the~s‘uoernonducting state vas
related’ to the ~anisotropy in the gap width in the
excltation energy spectrum. The samples were prepared
by the method of P, L. Kapitsa (ef., Proc. Roy. Soc.,
119, 358, 1928) in the form of monocrystals ~~50 mm
long and 0.7-0.3 mn in diameter. Samples were divided
e . into those having ~ 0.1% impurity (mainly Si, P, K,
Card 1/4 - Ca; Al, T1,.V) and those" WlER ~r-0:001% impurity—————-
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nvestigation of the ihcrmul Propczb1os v
gf Supogconductors ITI. Anisotropy of SO
the Thermal Conductivity of Gallium

b thod of measuring thermal conductivity wos
gggl@ioﬁs to that described by the author in n13~
eaplier work (ef., Zhur. eksp, 1 teoret, f*?'équ

1085, 1957). The critical magnetic field of Ga 1
shovm in the praph telow:. : S
Il rs :
" 6o}

]
S

1.
48
n
w
I A

.Y

- ,l;Z él .1‘5 (zll 11
. 3, Critical magnetic field of pgallium.
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the Thermal Conductivity of Gallium = = B

“The following relations-were obtalned between-the ... .:

temperature and the critical magnetic fileld of CGa:
V44 o : -} ) .
Ty 1.08; (dHK/d’I‘)T -1 325 He p50% 59.5;

'(dHK/dTO)T__)OoK 56.5; 103 ~, Joule/g x molc x deg®

0.63. In all the samples a(; temperatures helow 2%k
the scattering of clectrons by thermal ogclllations
was insignificantly small in comparison with the

_scatterings because of the defects in the lattice.

- The changes in anigotropy with the temperature indi-
_ecated a sharp difference in the thermal conductivity

of Ga along the a and ¢ or b and ¢ directions, The
sharpest change in the thermal conductivity anisotropy
of electrons was 1n the reglon of temperatures lying

below the critical temperature. Thus, from Ty to

card 3/4

APPROVED FOR RELEASE: 03/15/2001

- 0.5T the change in anlsotropy between Ky and K¢

was only ~~ 30%, while from 0.5Tg to 0,2Tyg the
change was ~~v 200%. There appeared to be a quanti-
tative relation between the anisotropy change of
the thermal conductivity of electrons in normal
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o Invést.igation ‘of-the Thermal Prop'erhtﬂiééf o ) 76962
of Superconductors. III. Anisotropy of SOV/56-37-6-2/55
the Thermal Conductivity of Galliun ' ,

© ASSOCTATION:

SUBMITED:

Card 4/4 |

"and superconducting states. The degree of anisofropy
in Ga was As30% of A nin This work was performed

under the guidance of P, L. Kapltsa and A. I. Shal'-
nikov; V. I. Shishkin participated in the experimental

~ part of this work. There are 6 graphs; 3 tables; and

19 references, 6 Soviet, 8 U.K., 1 French, 1 Germar,

3" U.S. J. Bardeen, L. N. Cooper, L. R. Schrieffer,
Phys. Rev., 108, 1175, 1957; S. dJ. Laredo, Proc. Roy.
Soe., 229, 473, 1955; J. F. Cochran, D. E. Mapother,
Phys. Rev., 111, 132, 1958; H. M. Rosenberg. Phil. Hag.
2, 541, 1957; G. M. Graham. Proc. Roy. Soc., 248, 522,
1958 are the most rzcent U.S. and U.K. references.

Inst.'Phys.fProblems"Acad.fSciehccs USSR (Institut
fizicheskikh problem Akademii nauk SSSR)

May 13, 1959
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L AUT RB:;:’Zavaritskixa'N.V.,;Sviridov, V.A. gn%ﬂTolstov, K.D.
 TITLE: Sensitivity and Thermal Conductivity!of Nuelear
: o Emulsions at Low Temperatures, ,\
. PERIODICAL:  Pribory i tekhnika eksperimenta, 1960, No. 5,
;4‘ o ‘pp. 131_“132 ‘ . T T T n T m A e T R e e s Tt oo
’ ~(NIKFI-R)" and-Ilford G-5-nuclear emulsions were . . . _

T TEXT i WAKDA- P (NIKFT 1151

--jinvestigateds —-The-thermal conductivity of _the _emulsions was =

- measured by the method described in an ‘garlier papor (Ref. 1). In
the temperature interval 4 =~ 1.5 K the cogfficient of thermal

" conductivity of the NIKFI-R enmulsions can be expressed by the—— -—~

““"formula:" R . ‘,“”,'"""Z“", ST T R I T o Tl ‘:'." .
| K 72.2}“'1'._2_"8 . 19'5: W/em, °K (1 . \)( e

A description is given of a low-temperature device which was

used to cool the emuliions below 1 ~K. The emulsions are

cooled by connecting them through a heat~-conducting rod to a
“block of an adiabatically demagnetised material. Thgosensitivity
. was measured after irradiating the emulsions with Co Y-rays
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FOBZ/EBI& i
Sen91t Lvity and Thermal Conductivity of Nuclear Emulsions at
Low Temperatures

~at 0,1, 0.3, 1.6 and 300 °K. The results obtained are summarised
in thg follqwing table: Absolute sensi-

Temperature, °K : . tivity at 300 °K
, (blobs/100p)

Emulsion 300 1.6 0.3 0.1

+}5)M< 1%15)0 e
0 a2 10 ‘ ,

“Ilford G-5  100% (69+15)% (708150

"The sensitivity at 300 Ok was taken at 100%. Acknowledgments
are expressed to P.L. Kapitsa for collaboration in this work.
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* There are 2 figures, 1 table and 1 Sovicat roference.
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FERIODICAL: - Zhurnal aksperimentaltnoy i teofetidheqkdy fiziki, 1960,
Vol. 38, No. 6, pp. 1673-1684

TEXT: The author measured the thermal conductivity of lead, tin, and
gallium single orystal samplea (50 mm long, 1 mm thick) within the
tomperature range 0.15-3,7°K in the intermediate atate (vetween the
normal and the superoconducting phase). The characteristics of tho samples
investigated are given in Tables 1 and 2., The measuring technique was
similar to that described in Ref. 4, The impurity concentrations of the
~samples wére ~107°% (Pb), 2.107 7% (Sii), and 0.2 w 5.107%% (Ga). Figs. 1
and 2 show the thermal resistivity as a function of H/hcrit’ and Fig, 3

the thermal conductivity in the superconductive state. As shown by Figas. 1
and 2, the transition from the superconductive to the intermediate state

e Oard.‘ﬁ.*/‘t*;—‘ ‘

i
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Thermal Conductivity of Superconductors s/os6/60/038/06/02/012
~in the Intermediate State B006/B056

is accompanied by an increase of the thermal resistivity W of the sample;
this incresse is independent of the heat flow through the sample. In the
transition from the normal to the superconductive state (decrease of H),
an inverse effect ococcurs, however, with the formation of a hysteresis
loop. The increase zswei of thermsl resistivity in the transition from

- the aupercbnductive to the normal state is, as explained for the case of
heat trsnsfer by phonons, kasi”N T'B within the entire temperature

range, and is inversely proportional to the struotural period of the
intermediate state. With a temperature reduction from 1 to 0.15°K,

*‘T3zxwéi’changés only by 20 to 30% (Fig. 4). It is nhown in the following

that by means of the conception of heat transfer by phonons, the tutality
of the phenomena to be observed in the transition to the intermediate
state can, at the utmost, be explained qualitatively. The magnitude of
Aﬁwgi is shown to be a near approach to tha theorstical value, if it is

- gasumed that the phonons are scattered from conduction electroms in
“domains which are in a normal state. In the following, the endeavor is

Card;é/4
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Thermal Conductivity of Superconductors . 8/056/60/038/06/02/012
in the Intermediate State o B006/B056

made to explain the phenoména by asauming.heat‘tranator by elactrons

~ (by the example of the data obtained for gollium oryatals). In the cane
of electronic heat oondﬁctidn,'z&wei'wenkly depends on the impurity N

concentration of the sample, but the relative change of tho thermal
resistivity AW /¥, - depende %o a considerable oxtont on the lattor.

Thus, in the case of a change in concentration from 10—25 to 5-10_4%,

W/, increases from 0.8 to 6 (a% T~0.1°K). The temperature
dependence of ZSWéi/Wes
Fig. 7 shows AW, and lkwei/wea as functons of ¢/Tcrit' The author,

contrary to Hulm (Ref. 16), assumes that the increase of the thermal
resistivity in the intermediate stats is essentially due to a change in
the electronic heat transfer in the superconducting region. For the
purpose of investigating this more closely, additional experiments were
carried out; the electrical resistance in the intermediate astate was
measured, and it was found to be equel to the product of the resistance

in the critical magnetic field by the concentration of the normal phaBZL//

is, however, similar for all samples (Fig. 5).

“card 3/4
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»Furtheimore; ¥ was measured in e high-pﬁrity'tin single crystal when H
vas in the direction of minimum (maximum) therwnal conductivity; Fig. 9

ghows the two curves obtained. It is finally shown that at temperatures
§—— below-0 ATy AW, is-close-to-that—calculated on the assumption that

" the electron mean free path be limited b{ the domain boundaries. The
author finally thanks P. L. Kapitsa, A. I, Shal'nikov, A. A. Abrikosov,

and Yu. V. Sharvin for disocussions. Ye., M. Lifshits is mentioned.

There are 9 figures, 2 tables, and 21 references: 10 Soviet, 5 British,
and 6 American. o e DR - o

ASSOCIATION: Institut fizicheskikh problém Akademii nauk 8383R
(Institute of Physical Problems of the Academy of Sciences
USSR) : o S N e g )

SUBMITTEDs  Januery 7, 1960
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AUTHOR: ~  Zavaritekiy, N. V.

‘ TN RS R :
TITLE: : Measurement of the Aunigotropy in the Thermnl Conduotivity
of Zine and Cadnium in a Bupersonducting State

PERIODICAL: Zhurnal eksperimenial'noy 1 teoreticheskoy fiziki, 1960,
o . Vol. 39, No. 5(11), pp. 1193 - 1197

TEXT: Several previous atudiea (Refg. 1,2) proved the existence of an-
iaotropy in the excitation energy spactrum of superoonducting gallium
and zina. The present work deals with such measurements for sincand cad-
.. mium, The thérmal conductivity of single crystals of #incand cadmium
grown by the. method of P. L. Kapitsa (Ref.3) was measured along the
principal crystallographic axes. Tais method was the same as the one
used by H. V. Zavaritskiy (Ref.4), apart from an important improvement
of the thermal contact batween the spacimen and the cooling salt The
"‘thermal conduotivity. (1n w/cm.deg) at T w T amounted to:

~Card 1/4
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- Measurement of the Anisotropy in the Therual 8/05 60/039/005/005/051
—Conduotivity of Fine and-Cadmium-in-a -Super-- --B029/B077-- -

Zn-1 Zn-2 Zn-7 2Zn-4 Zn=5 Cd-1 Cd~-2  Cd-3

:‘T“ZT?';“ o V,,,, T 7 o , A868E89 LTI T T T T -

oonducting Jtate

18 8.3 7.5 4.6. 2.1 6.92 28.2 9.1

In orde:'tbi%nd,whevcritical tempbraturech of these metals, the tempera-

ture dependence of the critical magnetic field strength H, for zimcand
cadnium was determined as earlier. The following table shows the most
important quantities which characterize H,(T) and the thermal capacity
of the metal calculated therefrom for standard conditions:

T (C: % /dw)mT (B )T_’ 0°K - (4w far” o 0 10%y

All data are expressed in jouloa/g.mo]e.deg

znoez5 U400 T TB2(40.5) T 90 0.68(30.03)
cd 0.53 95 28.5(+0.5) 107 0.63(+0.06) '
Card 2/4
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Measurement of the Anisotropy in the Thermal  8/056/60/039/005/003/051
Conductivity of Zinc and Cadmium in a Super- .  B029/B077
conducting State

The temperature dependence of thermal conductivity depends upon the
orystallographic axis: The largest difference appears between the hexa-
gonal axis and the direetions perpendicular to it. The anigotropy in the
temperature dependence of thermal conductivity is very pronounced in the
ciange of the ratio between the values of thermal conductivity along
several crystallographic axes. The data from measurements made by

V. B. Zernov wers incorporated. The anipotropy mentioned ahove can be
connected with the anisotropy of the gap.width & in a temperature range
T { Ty, which separates:the excited state from the superoonducting
nground state" of the electrons. The results found in this manner are
compared with theoretical considerations of I. M. Khalatnikov (Ref.9).
Approximation of A with the.aid of a spheroid gives

: -8k . Lve o
Ky ol /Kyl = 401 Bpin?/(Agay = Agyy)+ This velation is similar to

the experimental relation for the temperature range T/Tc<‘0.5. Also for
puperconducting. cadmium the temperature dependence- of thermal conduc-
“tivity is 'a function of the crystiallographic axisj and this anisotropy
ig similar %o that corresponding to %ine.The data available at present

Card 3/4
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: " Measurement of the Anisotropy in the Thermal  8/056/60/039/005/003/051
- " Conductivity of Zinc and Cadmium in a Super- B029/B077 s
. conducting State © S

do not suffice to find a relation between the anisotropy of A and that
of the properties of the metal under standard conditions. But the cor-
relation of the anisotropic characteristica beiween A and the singulari-
ties of the Fermi surface does no! seem to be gocidental. The theory of
I. M. Lifshits et al. (Ref.12) is mentioned. P.- L. Kapitsa and

A. I. Shal'nikov are thanked for their interest. A. F. Rusinov is .
mentioned, There are 3 figures, 1 table, and 12 references: 8 Soviet and IR
5 US. x ' o

ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR N P
o - (Institute of Physical Problems of the Academy of : - BB
e Sciences USSR) &
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AUTHOR v Zavaritskiy, N, V.
TITLE: ‘Thermel Conductivity of Nigh-purity Thallium ard Tin

PERIODICAL:  Zhurnal eksperimental'noy i tecreticheskoy fizik%, 1960,
Vol. 39, Mo. 6(12), pp. 1571 - 1577

TEXT: The aufhor investigeted the thermal conductivity of high-purity
thallium and tin single crystals (having a small ratio TC/O, Tc - tempera-

ture of the transition into the superconductive state, 6 - Debye tempera-
ture) in the normal and superconductive state, in order to find out how
the thermal conductivity changes if one passes from electron scattering
by lattice imperfections to electiron scattering by thermal vibrations. The
investigations on tin were carried out together with L. G, Koreneva, the
purification of tin under the supervision of N. N. Mikhaylov in the
tcchnolomical department of the IFP (Institute of Physical Problems). The
characterictics of the specimens investigated are given in the Table. The

Card 1/b |
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Thermal Conductivity of niggmpupity Thaliium  5/056/60/039/006/016/063
and Tin : BO06/B056

part played by the various processes of electron scattering was determined \
by measuring the thermal conductivity in normal (Kn) and in superconductive

(Ks) state, and the resistivity. At low temperatures it holds for the
.normal state (1): T/K =¢ /L + TW,(T), where the first term is due to
electron scattering from lattice imperfections (specimen boundary); %o is
the residual resistivity, L the Lorentz constant; the seccnd term is due
to scattering on lattice vibrations, ’I'Wi(T) = al’. The data obtained for
thallium show that (1) holds only in first approximation. (T/Kn)T-00°K
gcoincides with yo/L within the limits of measurement accuracy and has

approximately the same velue at 4-5°K for all specimens (maximal deviations
~20%). At lower temporatures a systematio deorease of TWi(T) in the case _yiV'

of a decrease of the specimen purity may be observed. The ratio of the
- fraction of electron scattering from lattice inhomogeneities to scattering

Card 2/8 | '.j;"
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Thermal Conductivity of High-purity 3/056/60/039 /006/016/063
Thallium and Tin B006/B056
‘by thermal vibrations is characterized by the quantity go/LozT3 (for T-Tc).

From the table it may be seen that for the purest specimens the thermal
conductivity for Tc is limited by the electron scattering by thermal

vibrations., The thermal conductivity KB of a superconductor is determined

not only by the thermal conductivity of its eleotruns, but also by that of
the lattice; in the transition from one temperature range, where electron
thermal conductivity plays the leading role, to a renge vwhere a thermal con
~duativity of the lattice predominates, a change in the function Ks(T) is

'éhua observed. This change occurs in thé'caee'of-thullium at 0.3 - 0.4°K.
At 8till lower temperatures, Ks = f(Tn), n=23%-3,5, The change in the

thermal conduc+tivity on the transition from the normal to the super-  ,ff
conductive state is shown in Fig. 5 by the functions KS/Kn - f(T/Tc) for ;

specimens of different purity (numeric¢al datat see Tahle), Herefrom it
may be seen that with increasing scattering by thermal vibrations (decrease

Card 3/8
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~ Thermal Conduotivity of Bighjurity — - 8/056/60/039/006/016/065 |
T '“mm@mm%f; BRI E
ot g /1), K /K ~deoreases near T . K /K. in this cass is nearly the
~.-sane for thallium- and- tin specimens- with the same fs /I{“‘T?,* T1 and Sn thus
- show, like Hg and Pb (Ref, 1), a much quicker decresse of the thermal
~-conductivity of electrons in the transition from the normal to the super-
AfiE::E?QB@BQ$139:$§ét§}EWhéhé%he%électronstgre;sqa@tppgd?b??tneftnermalzvibra-f"ffff”t
“ritionsy Tcompared withi scattering by lattice inhomogineities. The author '
thanks P, L. Kepitsa and A. I. Shal'nikov for their interest and
L. G. Koreneva for measurements; V, Geylikman, V. B. Zernov and

_ Tu, V, Sharvin are mentisned. There are ¢ figures, 1 table, and 17
...Teferences: 5 Soviet, 9 British, 2 .US, and 1. Dutch,. .. .. ...

" ASSUCIATIONG Institut fizicheskikh problem Akademii nauk SSSE
. . (Ins;:itute of Problems of Physics of the Academy of Sciences
USSR i ) )

§ SUBMITTED: .u'July 11, 1960

8 cara 4/8

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010003-7"



"APPROVED FOR RELEASE 03/15/2001 CIA-RDP86 00513R001964010003 7

{34 iR TEY S GIEEEE

£y

T

LT AT IS TIM RTE DORBRKR B TP ATV W ST i e i

ZAVARITSKIY. N .V.: SHAL'HIKOV, Ad.

| 1. Institut fizichesEiRh problem AN SSSR.
(Thermometers)

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010003-7"



‘ "APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010003-7

o . s8/056/61/041/002/028 /028
S A

zavaritskiy, ¥. V.

TITLE:

- Tunﬁel effect between thin Iayera of superconductors

" PERIODICAL: . ghurnal eksperimental'noy 1 teosecvicheskoy fiziki, v. 41, gé;
L -5',>-po,-2, 1961.,657¥65 o .

tThiéLartiélé'préaéntéA

TEXT: o i+ results of a study of the tunnel effect - K
hetw‘e’én"’%)\l’};-'mid;fAl‘,"».,,jI,n_',';Bn,ﬁ‘;Pb,‘-x,‘«:;at,-_.',t'qmje':rp._tu;'_eb;got‘up 40 '~ 0.19K on metallic . -V
““layers ~ 107 om thiock.. The.layers were condengsed onto a glass backing in

“the form of ~ 1 mm wide strips st a temperature of 300°K." The tunnel

“effect wag.studied ‘at the junctions of the successively condensed metals.

‘An aluminum-oxide.film end, in some cases, a BaFp layer was used for

insulation. The current - voltage characteristics (J - V) between the

_ above-mentioned metals were recorded in normsl state (Jp - V) and in the

~ puperconductive state (Js'— V). For the tunnel transition of electrons in

the normal state (above critical temperature or at field sirengths higher
critical), the J, - V characteristic is linear up to ~n10°3 v, At greater
potential differences, deviations from linearity are caused by the passage

Qgrqv1/6 ,
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Tunnel effect between thin cee ' B125/B138

of the electrons through the potential barrier. Fig. 1 {llustrates the

chunge in the J - V characteristics of metals on passing over the super-
conducting state. If, at 0.19K, the blurring of the f(E/T) Fermi

distribution is negligibly small, -then, current due to tunnel effect 7k\
between the suparconductors will only appears when a voltage Vo(4, + A,)fe

“ig éppliéd;”whefé'zxi‘énd Z}QVéré the gap widths of the superconductors in
question. It is thus possible to determine [31 + [}2 from the data in

Fig. 1, and then A can te calculated for Al, In, Sn, and Pb. For the
aluminum specimens, only the ratio 2[§/kTK = 3.37 + 0.10 remained

constant, while A varied with the c¢ritical temperature of %he specimen
(1.35°K €T, € 1:45°K), For the other metale, the authors found (A in
millielectronvolts): AIn = 0.505 + 0-01;Asn'~ 0456 + 0.01;

Ag, = 1:33 £ 0.02 navy 28y, /Ky = 3045 £ 0.0T) 2B g /KTy = 3.47 2 0.07;
2APb/kTK = 4.26 + 0,08, For equal probabilities of tunnel-type penctra-

 tion:thgpugh the barrier in the normal and superconducting states one
obtaing
Card 2/6
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" Tunnel effect botween thin ...  B125/B138
O lifq ‘~.(E) u(g:; V) {f(g—:;l) - f(éL) dEi (2).' The o(V) functions
V) a1 10200 = 1) AT AT “ls

calCulated_frdm ﬁhis formula .for the pairs of superconductors siudied are
illustrated in Fig. 1. Theoretical and experimental values are very close.
They only differ in the immediate neighborhood of A1 + 0 o« In Al, in

~ - the range Tﬁ,’EK,' 0 increases both where eV A13 + AQ and where
- veszAT_—” AEQ'A'-T,he_‘occurrence of current at A1.v- A2 due to the blurred

distribution (f{Z/T)) was thoroughly investigated by J. Nicol, S. Shapiro,
P. H. 8mith (Phys. Rev. Lett., 5, 461, 1960) and N. V. Zavaritskiy

(zhETF, 33, 108%, 195])“;‘,,,?h_%,,Iie_ﬂ_,\ll,t,s_AO,,bﬁia,i,ned,,__by,,fche author for Al - Pv

~ agree with the rceults of the sforementioned papers. Similar results were
- found for Al - 8n), The addifional ¢ meximum at eV = A1 - A, 15 most

~ distinetly marked in Al - Al pair. Between V = 0 and oV = 24, the o ratio
diminishes several times. The potential difference at which o of 41 - Al
increases substantially is temperature dependence, due %o the temperature
dependence of the width gap A . The temperature dependence A (T) shown in
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. 'Pig. 2 agrees fairly well with the existing theory. .The present paper
stows, that tunnel effect between ~»10-5 cm thick layers of supercondustors
is satisfactorily explained.by the modern theory of. superconduction. The
ratio. 2A/kT is no universal conatant.  When studying tunnel effect in

thin layers, the authors found no appreciable anisotropy. P. L. Kapitsa
and A. I, Shal'nikov are thanked for their interest in the work. Theare
are 2 figures and 6 references: - 3 Soviet and 4 non-Soviet., The two
reforences. to Englisn-language publications read. as follows: J. Giaever.

Phys. Rev. Lett., 5, 147, 464, 1960} J. Nicol, S Shapirn, P. H. Smith.
Phya. Rev. Lett., i, 461, 1960.

-ASSOCIATION: Inatitut fizicheskikh problem Akademii nauk 858R (Institute
: of 'Physical Problems of the Academy of Sciences USSR)

SUBMIiTTED: June 7, 1961 .. '
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"The tunnel effect on single crystal tin. ¥

-,:,Report submitted tp the 8th Intl. vbnferbnce on Low -Temner ture Physic
»Lon‘dox.x, England  "16-22 Sep 1962 - e Flysics,
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* report to be submitted for the 8th Intl. Conf, on Low Temperature Physics (TUPAP)
5 -London, Engla.nd, 16-22 Sep 62.

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010003-7"



"APPROVED FOR RELEASE 03/15/2001 CIA-RDP86-00513R001964010003-7

' e InLT
’ /Or., /ﬁ') /OHJ CO’:/ Ou?,’JJJ

710, 5102

R A £ i
¥ ol gaverioskiy, oo
§AUTS . A
| AUTHOR: i , o
| o P T L R , )
ﬂ vyt - Tunndl gt feat 3 ] e Py ai¥h, Ve ST .
' T‘Irlh.’w L a0y ol WTIBEV AN
% ; "ll‘..nuai oy 4 ¢

; . 7 cksp
PERIOBICAL1 &L“rlré)( 19627 1923-112%
nG.

euptorn #ab 8
Ve a3tm —.:-Cux,{‘\l(, A S
| r £ Latwuzed LTS A, - = ~i1m r»».rgensed én
. pannel cfTEE PEE (¢ 1077 em) tin I3l ETROCT
-.‘XT' St BRU ; r‘ly . (,it:'- a LA 4 _ .::,:315‘2-?‘6'3 i tre '
- aingle B . irguls ine , iavies
. 7eclm¢ nowae o 1;L £ e oy AaxLL2 ingu 5 oTo C»lﬂrhct’r‘“s cs i
- ot ';"'pﬁrd LINE et o : - 'M’}F’ 'IQL"‘ RS 3 d fron g
\ o ‘i* avalyd -t ) o4 0~5 ste) oho/ o 3 gor it ia ’iﬂ.(.' re : N ,
- o " RS 4 G0H. e
! fiim oat de® ¥ . AN N sna e sT tne
in ,U]L\-hlnt’, L1am & £ £ T of é“\uu1~t-~ :

nrﬁ“(, ,(,"14 29

£ ST Tha
; aoured wo TR arids

C -were un.":.;HI 515, 1) that thd i tin than 18 Lhin LZ‘;yLuiT i by o
&9 Lo [P U g . Rt E 2 . . .5 '
Vet suria ce ts more S@ tex . V) on tho 1oLt AES 3“, reungition into

. Formi suriac ndence of cannun 1w1»: L apnl sucfage QuTing

P . ru s 13 4) ;2‘. the PY e

\\ .Jil(vlvlll © i "{nq*')n ﬂL t,ol. (.‘ = o o LTRE.

| . nonuniform ©¥P Thnﬁﬁ TS

the u’OTCOh&quln

card 1/0 Z

Dgf .

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010003-7"



"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010003-7

55€ /62,/643,/007 J0€2 /06

AP

'.5%,4;/‘3102

; Tunnel ¢ffuct in nGs
} .
AS?OCIA”IQJ.

st nauk 5S5R (Institute
5

N i .o
Sedancn Lyudj

SUBNITTED:

tyancition batweon tin
refler Ly Yhe norpal ol

=

CFige 1, Roduced ¢
and mazaive tin,
whiceh forms the an

:m -3
I

Q
SO~ SO P

Legend: (a)h =

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010003-7"



SIF B I FHEUTIECRE T L FOS SRR S £

"APPB‘(:)VED FOR RELEASE 03/15/2001 CIA-RDP86-00513R001964010003-7

13363

" ' 6/62 005/011/058
Af. D0 g{gg/ /043/005/011/05

AUTHORS: Zavaritskiy, N. V., Tsarev, V. A,
PITLE: variation of saturation magnetization of ferromagnotics at
) helium temperatures .

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki. v.e 43,
no. 5(11), 1962, 1636-1643

TEXT: ‘The temperature variation of the spontaneous magnetioc moment,

dM /dT, was measured between 1.4 and 5 K on iron and nickel oylinders,

3 cm long and of 0,18 cm diameter. The impurity content of Ni wae<§0.1%,
thnt of Feg 0. 03%; both samples were annealed in vacuo at 1000%¢ for
3 -4 hrs. Since the variations of M are very small in this temperature

region (O. 01%), dM /dT was determined from the oscillations of M, '

" induced by temperature oscillations. The amplitudes of the latter were
measured with three thermometers; the frequency wae 9.2 cps and the

wavelength 16 om for iron and 3.6 cm for nickel. At 4.2 K the magnetio
Card 1/4
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"violated and dM/M dT decreases more rapidly than ~T 1/2 . The results

5/056/62/04 5/005/01 1/058
variation of saturation magnetizationm of ... B102/B104

nusceptibility X = Q"> for 1< H. 11 koe and Qact0° for Ni. From
MeM_(1-gH"2), g Q/2M, ~1o5. o510 COSH for 1,
dM/dT « (dMg /d1) (1-g/u Y- (M /H )(dg/aT) follows, The corresponding // :

curves are shown in Figs 3 and 4. How far Bloch's law is gatisfied at ' e
these temperatures was examined from the temperature dopendence of dM/M dT, 7%{%3

which, according to Blooh, ahould road dM/Mo‘dT - -%CT1/2. For nickel, . -

agreement was found between 3 5 K, but for iron this wao the ocase only at
a field of 2 koe. At lower temperatures or etronger fieldes the law is

obtnined are compared with the spin wave theory, wherefrom
EknAK + pH and

{-[(> or () ¢ (4)22..]). (®)
dM, J
M;.Tf' = CTV’ [’*%%(%Y"*%%%] ‘ (851

Card 2/4
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' 8/056/62/043/005/011/058
variation of saturation magnetization of..B102/B104

result. K io the wave vector of the opin wave, A is a quantity
proportional to the exchange integral and §(x) is Rieman's zeta functionj
for iron C = ,’;.7-10"6 and p = 1.1-10'2°erg/6a¢1.2u0, where u_  ie Bohr's
magnoton, for nickel C = 10”2 and u = 0.22+10 “Corg/G = 0.25u . Hence
the temperature dependence of Mé agrees well with the spin wave theory.
There are 6 figures and 1 table. :

ASSOCIATION: Institut fizicheskikh problem Akademii nauk SSSR

(Institute of physical problems of the Academy of
Sciences USSR) .

SUBMITTED: June 13, 1962

Fig. 3. dM/dT = £(H) for Ni; o at 2°K and at 4.2°K.

Fig. 4. dM/dT = £(B) for Fej o at 2°K and at 4.2%.

Card 3/4
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variation of saturation magnetization of.i.B102/B104
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'8 no,11191-192 Ja-F '63, | 7

ikh problem AN SSSR.
(Low temperature res

1, Institut fizichesk earch)
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KHARITON, Yu,B.; KONDRAT'YEV, V.N.; BOROVIK-RIMANOV, A.5.; ZAVARITSKIY
H. V o3 MALKOV M. P., KHAYKIN, M,S.; SHARVIN, Yu,V,

Aieksandr Iosifovich Shal'nikov; on his 60th birthday. Usp.
fiz, nauk 87 no,1:171-172 S '65. (MIRA 1839)
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: AUTHOR: , Zavaritskiy, H.V.;'Tsnrev, V.A, ' ' .

- TITLE: Saturation magnetization ot ferromagnetic materials at liquid heliun tem-
 peratures [Report, Symposiun on Ferromagner.ism and Ferroolectricity held in Lenin- .
,ggrndaounytoﬁd'unlea,z? ‘ ,

'*f;lswnczz AN sssn. Izvoatiya. smya tiziohesknya, v.28, no.8 1964, 533-536

TOPIG TAGS' aatumtion magnetization, low tompornturo snturntion magnotization,

i} iron, nickel, iron saturation magnetization nickel saturation magnetizntion .. ;
: Bloch ] 1aw. Bpin waves ‘ , L __J

|
i -ABSTRACT: Tho, mgnotization ot nickel single crystnla ‘and polycrystalline nickel :
i and iron snmples wag measured at temporaturos from 1.4 to 5°K ard magnotizing :

% “'£ields from 1 to 11 kOe. The experimental technique, which gives diractly the tem- |
- -perature derivative of the magnetization, is described elscwhere (N.V.Zavaritskiy
and V.A.Tsarev, Zhur.eksp.i teor.£iz.16,432,1952). The susceptibility was found to
be inversely proportional to the cube ot the nagnetizing field. Accordingly, the
- relation hetween magnetization, M, saturation nmagnetization, Mg, and magnetizing
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ffield, H, was of the torm U= Hs(l-q/ﬂz) The temperature derivatives of Mg and q’
‘wore found to he proportional to each other; i.e., the quantity Mzdq/qddg was inde~-
{ pendent of temperature and was approximately 10 for both metals. The contribution
! of the para-process to the magnetization of both motals was found to be of the or-
der of 1078, This is below the upper limit dotormined by P.Kapitza (Proo.Roy.Soc.A,,
§131 243,1931) ., Deviations from Bloch's law Mg = Mo(l-CTa/ ) were observed at the
;lowest temperaturea and highest fields. Tha values of dMg/¢T wero compared with cal~

i culations of M,K.Schafroth (Proc.Phys.Soc.A,67,33,1854), based on simple spin wave |
““theory. This theory was able to account for tha deviations from Bloch's law, but -in:-
" the case of iron it was necessary to assume a value of 1.2 Bohr magneton, instead

: 'of the theoretical value 2 Bohr magnetons, for the interaction constant of the spin .
*waves with the magnetizin° field. The value of the constant C in Bloch's law was
~found-to-be-3,7.- x.10"% for_ iron, 10 x 1¢” 6 for polycrystnllino_nickel ,.and 9 x 10~6

" for nickel single crystals ina.gnetized 1 the [111) direction, These values are in

'fﬁgood agreament with results of othor workers, obtained at highar temperntures. Orig
iart. hag: 8 Iormulaa 5 tigures and 1- tablo. -

. ' N : 5

| ASSCCIATION: None L e

-
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. mimE: Tnvestigation of tin by the tunnel effect . -

oo Zhureal skepors L teoraty TLEIKL 745, n0:-6,-1960,

83918 e e

“{TOPIC TAGS: tini’;. .'supex«condudﬁmgéi}i’;f tunnel effect, spectrum gap,
~ energy gap; Permi band. , Ferml surface, nearly free electron.mol 7
.. temperature variation of gap, superconductivity ?;heory :

.. ABSTRACT: The tunnel effect 18 used to determine the width of the .
~" gap in the electron energy spectrum of superconducting tin. .The ¢
“-:. object of the investigation,unlike earlier experiments, was singlzs-~ T
" erystal tin of such high purity that the electron free path exceeded :--
. Lpy many times the characteristic period dimensions in the super- L

© eonducter.  This disclosed previous:ty'unbbserved effects connected

Sth the anisobropy of the properties of tin. Preliminary resulfs o

it N i N .
[ EEPRIENICRS S R N
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Were published earlier (ZhETF, v, 43, 1123, 1962), The gap width
24 ch changes from 2.7 to 4.3, depending on the erystallographic

orientation., The anisotropy of A is 8 canplex phenamenon ~ for there
are extensive angular regions (~ 15°) in which the change in A does .
“hot exceed 2 per cent, while in narrower regions ( ~ 5°) thera are
changes amounting to 20 per cent. Such an anisotropy 1s explained by
assuming that contributions to the tunnel current are made by elec-
~trons from different Fermi bands fop different samples, and the de-
viations are interpreted on the basis of the almoat free electron =
- model of the Ferml surface. The relative temperature variation of -
‘the gap width is close to that which follows from the theory of su-___
--—-—perconductivity: ~The author 1s griateful to P, L. Kapitsa for inter- -
: est in the work and for support, and to A. I. Shal'nikov for useful
critical remarks and discussions. Orig. art. has: 11 figures,

. ASSOCIATION: None

. SUBMITTED: 19Jun63 DATE ACQ: O2FebGY ENCL: 01
SUBCODE: PH . . NO REF SOV: 010
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" Acld voleanic rocks in the Eachar ironm ore deposit. Zap, Vses, ninm,

b-va 89 mo.5:513-522 '60. _
e "~ (Kachar region-f-nocks,»lgzleous)-

(MIRs 13:10)
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ZAVARTTSKIY, V. A. .

Spilite-keratophyre formation I deposits in the vicjnit
7 of Bliayi 2 the Urals A= gacitasia, Treiy i
Grol, Naud No. 71, Peteagraf, Ser. No. 2, 1-R1{1345) -
A detailed petrogrmphicnl investigation of the volcanic rock
of the western sfope of the South Urals was made. The re-
pote consixts of 3 parts: (1) study of th ! of the for-
mations, (2} study of the petrographie propertits of the rocks,
and (3 stwdy of the problem of the epilites.  Tables of
chon. analyses of the rocky studied ore given. 167 refer-)
ences, Gladys 8. Macy

el v
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Mineral Deposits ~ Pyritea
~ "on the Metamorphiem in the III Internatioml (San- B
Donato) Pyrite Deposit of the Middle Urals,” VA
Zavariteky, 12 pp :
© sy Aked Tavk USSR Ser Geol" No 2 o
, A'study of the origins of geologic:fom:ations in
the Middle Urals, based on the unequal foldation oi’ T
rocks containing the III International pyrite deposlt. i

_ 1T109
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AT

VYSOTSKIY, Georgly Nikolayevich; ZAVAIJTSKIY, V,N., kand, geologo-

miner. nauk; TYURIN, I.V., akademik, otv. red,[deceased];

RGDE, A.A., prof., otv. red.; SPRYGIHA, L.I., red
PRUSAKOVA, T.A,, tekhn, red, .

[selected works]Izbrannye sochineniya, Moskva, Izd-vo Akad,
nauk SSSR. Vol.2.[Studies on soils and soil molsture]}Pochven-

' ﬁya ", pochvenno-gidrologicheskie raboty, 1962, 398 p.
' : ' ‘ (MIRA 16:2)

(Soils) (Soil moisture)
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- ZAVARKIN, D,; tvanul!shchik staleprovolochrogo tsekha; SUBBOTIN, A, stalevar s
P"“"‘M%ﬂkosq tsekha; TURTANOV, I., starshiy mster stana "750°%, :

Our answer to George Heary, Veem, prof, dvish, no Wsl-45 Ap 57,
(United States--Iabor and laboring classes) (MIRA 10:6)

PR

APPROVED FOR RELEASE: 03/15/2001

CIA-RDP86-00513R001964010003-7"



.bA;I'?_PR‘OVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010003-7

3 %

b R N UJI-ILII . B
l_\ ,..l..M "“ ﬂ}!,l. PR I ey T

VE amit 4w u.;u;

Pumpellyite in the (remstone racks.of the Uchaly re
gion in the Southemn Urals. - V.- d-davasivbil, [l
Sead. sci 1 RS N Nevy ol 1044, Nu A, W3 (i Englioh

ey ./, |mhn-mn hat this n-huml by Whiegpread
i greeindones ahd 1y alitont foumd n b ks, h
develupn prinunly in powhoo picls i Lald mnl ‘~|U~, e, in
Jacitic it andestic porphyrites 8, Jofle

is
it
i

1%
H
iw

. H‘ll-;l-l IUMMJIGKAL Lﬂllllwl lLAﬂWK"W“ s

Asined wip v 0“

PRI

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010003-7"



CIA-RDP86-00513R001964010003-7

‘vy—uvvvtvouovolaOeiﬁ

y . Greenstens rocks feuce (he gegion of the Uchals pyrite
deposits in the southern Urals, V. A, Zavaritskd. - Hull.
acad. s61. U.K.S.5., Sér. pidd. 1048, No. 3, U7-53(Eogliah
wummary),—~Plagloclase was metamo . albite,
anil the aibite snetasomatically reg wced by sericite,
ustaoksite, puebalte; pumpelivite, of other unlowand
pimetals,  Pyraene, whote preseal, a alnays dlopshde;
vepdaced by uralite b Lwes Loy, stages, weal by chlorites
in the still lowgr staje. Yetipap e and mineralog
¢ desctiptions of 8 sections are ghaat, Cyrus Peldman

CCanla tifwenty

|

i
i

i
3

:

!
i
t-
14

Ate.fLa asftar

Nromt trvigtawm |
-TNanIa3 v e T

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010003-7"



"APPROVED FOR R

ELEASE: 03/15/2001 CIA-RDP86

-00513R001964010003-7

N

Some dats on the geology of the Uchsiinshy

TN AL Zayarshl ]
~ .'\?-:T. "m.\m:‘qﬁu‘-‘:‘ﬁ"
T

TS Anenog.
s deposit Is Intermcitiate b tyy
,lnﬂnm-ﬂlhmﬂl porthern ralian 1Y’
et phesd wotithiers Uyps,

"lilc de-
pifenpoud. 18- NN
Lhsfrachy 9, SR (R TTY]
e between the highly
pe wod thve Mlightly
Bynlies, suetatrialts,

altitopliyres, uind tufls orcurting in fhiin thi gamty show,
apite ol $hw Vi Lattas phitsnr, relwt fratures il o tiges,

The state suppet A.N. Zavantshil’s1
of the Uralian pytite dogumits (1. prve

'S X 2R LR BEYapiitLh Bl prtemaTLil Lussuricaficn

Lrresse. -
!_ . Ko diee wHE o

t“ ey

APPROVED FOR RELEASE: 03/15/2001

ooty oof L g e
feng alaste 2.
Michact Pheimhr

[ IV I
Ve et
wisi 8 et Qe it

CIA-RDP86-00513R001964010003-7"



"APPROVED FOR RELEASE: 03/15/2001

MR X K r
none
li'xn!...!ﬂ-ll

,w vOrll‘)

9
L

CIA-RDP86-00513R001964010003-7

nnn u-( ’l("?’” ‘*‘ LA

Urals, V. A, Zuyaritakif,

{7-5R¥ 'N'flnn.i:xg

ption of the kesutuph

uml expecially of the pyyaclastic

the pytitic ore,  The bres claw are
and not of fectonlc origin,

fewin TLEmKeT

'A ts. IL . llYM.LU'GKll U"'Hh'l unm (HICI‘.

v nn"

APPROVED FOR RELEASE: 03/15/2001

. Clmlc-wlanlc mlu Ao the Bljave ?od
pyrite d .
South }.amd ui U, Y.,
Abstracts 9, z.m(m«u
yu-splll(c volcunic complex I
depoity which eucline
l!wgn 0 be of volcasik

-

L ]
o0 O
(XX

- e T4® RYE W

i n

*
[
L ]

h-tt 1 Fi .tiuhn

v

T ieie awany
.““A «.‘ u.c By

CIA-RDP86-00513R001964010003-7"



"APPROVED FOR RELEASE 03/15/2001 CIA-RDP86 00513R001964010003 7

PEGHLL TR RRSCATE & e A DA A Ry

ATDATI It

- ZAVARITERIY, V.A, o e ;
L ST R i e e S e i
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; Bola d. sel'khoz. nauk; RCZOV, N.N.; SOKOLOV, A.V.,
SHKONDE Edik’col:'ax;el'khoz. nauk, otv, red.; SmDOBOL'SKI‘é },{K%.,P.,
red, [doceased]; zAw_ggg%’{{"l,u., red.; M‘UZ“i kIl
Yo.T,, rod,; FEDOROVSKIY, D.Ve, red.;‘bOLO‘lIk-A p el
rod.; ALEKSEYEVA, D.M., red.; ANDREYEVA, Yo.A., rod.

1enl characteristics of the soils of tho
l[JAgrg?aa?i;g%gizna of the Norithern Cuucunugl Agrokhim::rt:—
. [ ] L[] ¥ 3 . l»nogo L0~
ia kharakteristika pochv 38SR; ralomy Seve :
21;:1 *Moskva, lzd-vo "Nauka," 1964, 364 p. (MIRA 17:6)

1, Akademiya nauk SSSR. Pochvennyy institut im., V.V.Dokuchayeva.
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uprohlem of the Superconductivity of Bismuth, N. V. Zgja,m ekiy
m&m SSSR,'?/ol 86, No 4y Tp 687-689 B
o) |
Tested films of Ag, Cu, ‘Mg, Sb,é f.iepoaitad on glass at. 2?& Firat /4 metals showed :
increasing specific resiatancu and Sb revealed semdcondu cting properties, while Bi‘ ,
| PI‘OC.»"'“

ity, in agrsement with recent research. ﬁ )lils"h ’

' exhibited euperconductiv :
sics, Oxford, 1951). Indetted to A. I. Shal'nikov. E
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VirisaaEal

Zavarow_.‘,wgngineer ' , s0v/119-59-9-11 /19

"ﬁ:;le Dosing Device

Priborostroyeniye, 1959, §r 9, PP 22-23 (USSR)

The author of the present paper constructed and tested a simple
dosing device for the automatic periodic dosing of two ligquid
components, This dosing device is suitable for the production of
periodically operating automatio appliances, used for the
colorimetric determination of slight admixtures in liqudds.
Together with potentiometrioc determinations of an excess of a
reagent, limits of admissable admixtures may also be determined
by the above dosing device, as part of an automatic signalling
apparatus. Tae construction of such a device is shown in a :
figure. The main component passes through an - apparatus with
continuous flow into the device desoribed atove, and from there

drops continuously into the funnel of the graduated pipette. The

pipette gradually £ills up to a certain height. When this is
reanhed a siphon js put into action and the measured amount

Card 1/2

pours int°fﬁﬁifﬁfiéf?ﬁTha'°P9T3ting‘EOGBAOfuthefdifferentAparjs_f~i;

‘of the device are desoribed. The spooific weights of the R
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"4 sinple Dosing Device S0V/119-59-9-11/19

components which are to be dosed must be taken into account in
the production of this device. The frequenoy of the dosing
process is hardly noticeable in the porformance of the graduated
pipette. The dosing device desoribed here is used for adding
" small amounts of a reagent to comparatively large amounts of the
oo majn-component.. After slight adaptaticns the dosing device may ‘
also be used for solving other problems. In the appaiiﬁﬁé‘téétéd”‘}
by the author waste sulfuric acid was used as test liquid g
(main component). The author added an exactly measured amount of
 a reagent (additional component) to 50 ml acid, After mixing the §
"_hmixturéTﬁasmﬁééééd“ihtofn“”photoeleotroly:10*0911.rOperationroffn .
'the”défiéé'mayfbefdescribed'as'followazﬂlf the -maximun content. of
the admixture to the acid is 0.03%, the signalling device,
connected with the dosing device adjusted to thie content, gives
a oignal as soon as tho above standard (0.03%) has boen excooded
by 0.001 to 0.002%. Finally some hints for the succoessful
~ production of this device are given. There are 2 figures.

Card 2/2
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‘ ; ) h,; FUSHKASH, I.I., inzh.;
. d. tekhn. nauk; KORIEV, V.K.,'inz
BOMSOV,I%E&‘?E{I ,k%r.ln. , inzh.; PARF’JN'KO‘I, A,Ye.;m(g}}_lggggfl_‘gm; :_13.4.
Using liquid fuel in bl-st furnaces of the HiZhni¥6'I'agil
getallurgical coubine. Stal! 25 no.6:497-503 Je '65.

(MIRA 18:6)
! . kiy kombinat 1 Uraltskly
., Nizhne-Tagil'ekly metallurgiches
ll';auchno-oisslgdovatel'skiy institut chernykh metallov,
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ZAVAROV, OV, - | ¢
- Detsrmination of thionyl chlo
and enlfuryl chlorides.r

ri&e in miitﬁfeu of sulfur chlorides

, L0912 6k,
Zavabib. 30 mo-bBEE P na 1704)

skiy khimiuhenl;iy zaved imeni M.I.Kalinina.

: 1. Chernorechon
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ZAVM R 1tonic acid.
Doteminition of Py aultury] chloride in "mrim &’?ﬁ‘f?i’}’.,m) -

Zav.1ab, 21 no,1011208-1211 61, ~ S

M. I, Kalinina. :

1. Chamorechenakiy khimiches.dy zavod im.
(

ide)
Pyrosulfuryl chlor
(Chlorosulfonic acid)
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KAKOV, A.P.; GRACHEV, B.V.y ZAVAROV, A.S.; MALIKOV, G.K.

. ZUBOv, V.Ya.; BAS IAVAROV A5+ MALTKOY, G.
| | | ing in & flvidizedébed. Izv,

: .105116=119 65, .

.ot ; (MIRA 18:9)

Charecteristics of wire petent
 vys. ucheb, zav.; chein, met.

L Jrel'skdy politskhnicheskdy fnotibit,
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zmaov V.ya.; BASKAKOV, A.P.; GRACHEV, 8.V.; MALIKOV, G.K.; ZAVAROV, AS,

-"Paten*ing in & fluidized bed with. pﬁlot plant equipment, ?&Ial}{;\ igﬂ)'
no.7: 66&-665 J1 '65 o -

= 1 !'rtﬂ 'skiv politekhnichen’ 1y inat1tut. .
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 AUTHOR: Zubov, V, Ya. (Sverdlovsk); Baskakov, A. P. (Sverdlovsk); Grachev,
(Sverdlovsk); ‘‘avarov, A, S, (Sverdlovsk); Antifoyev, V. A. (Sverdlovsk)
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TITLE: tPatent!ng of wire in a fluldized bed

0

SQWRCE: AN SSS5R. Izvestiya. Metally, no. 2, 1966, 76-84
TOPIfD%éGSx Jﬁiﬁfﬁiziﬂfssay.patentlng, wire, h¥gh carbon ateel} crelal —{ZZJLZ%~ l‘:=;ﬁ
TRealmad g

"ABSTRACT: The possibility of constructing an Integrated unit for patenting wire In
vhich the heating and cooling of the wire are cq(ile*(but fﬁ'n fluidized bed of fine=
grained materlal was studled on specimens of UTA, UBA, U9A;" and E1-1£2'dteels. The
use of a fluidized bed made it possible to Increase the rate of the patenting process
by a factor of up to.6, or at the same rate to correspondingly reduce the length of
the heating systems as compared to the existing fuel-oil and electric furnaces, By
burning gas in a fluldized bed where oxypen 1s deficlent, a nonoxidiring atmosphora
can be created, so that the decorburizatlon and scaling on the wire surface are olime | -
inated; in addition, tHo patenting can be performed at high temperatures undur these
conditiona, and thus pe strength characteristics of the patented wire and heace the
mechanical properties'of the drewn wire can be markedly fmproved. Highe~ta'perature
heating during patenting increases the stabllity of sustenite, and hence, leads to a

Cord 172 | - _upchr. 621.78%
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game temperature ° satent Wire with a~vee N [
greater supercooling f;gothe'm“ nakos 1t possible t‘{f‘; h-carbon steel (\’,}_ZA,) {n th‘i: o
the usual heating €0 920 - 0 Theq, Patenting of MBERC R that obEatned
sections (8-10 mn) 1n :;f.-o“vlth a much greater te?,:‘;“ Set. hasy 5 figures and 7
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